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(54) MOTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motor whose cogging 
force can be reduced, without much even lowering the motor 
efficiency very, in the case of a small-diameter motor. 
SOLUTION: In a motor 1 which has an armature 2, in which a 
plurality of salient pole portions 1 1 are formed radially and grooves 
12 for coils, are formed, inside field portions 3 formed into an 
annular shape, the tip parts of the salient portions 1 1 being 
contraposed to the field portions 3 with specified gaps between, are 
formed approximately into a T shape in plan view. The peripheral 
surface of the center part 1 1 b of the tip part of each of these 
salient pole portions is formed into an arched surface concentric 
with the surfaces of the field portions. Besides, the peripheral shape 
of both protrusions 11c, 1 1 d protruded from this center part to both 
sides is made, so as to extend their gaps with the field portions, as 
the peripheries approach both ends. Furthermore, the breadth of 
arched surfaces at the center parts of the salient pole portions is 
set, to a length which make the arched surfaces be between both 
straight lines which connect a rotation center O and internal both 
corner portions c, d of groove portions for a winding formed on the 
left and right sides of each salient pole portion. 
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[0008] 

[Means to Solve the Problems] 

A motor according to claim 1 of the present invention is a motor 
equipped with an armature wherein a magnetic field portion consisting of a 
permanent magnet magnetized into plural poles, and plural protruded pole 
portions that are arranged so as to oppose the magnetic field portion and 
protruded in the radiation direction at a specified angle are formed and coil 
slots for winding coils to the respective protruded pole portions are formed, 
wherein the end portion of the protruded pole portion opposing the 
magnetic field portion with a specified distance is formed into a roughly T 
shape when viewed from top, and the circumferential surface of the center 
portion in the end portion of this protruded pole portion is formed in an arc 
surface concentrically with the circumferential surface of the magnetic field 
portion, and the circumferential surfaces of both the protruded portions 
protruded at both the sides from the center portion are so formed that the 
distance to the magnetic field portion expands toward both the ends, and 
further, the width of the arc surface at the center portion in the protruded 
pole portions is set to the length at which the arc surface is positioned 
between both the lines connecting the inside corner portions of the coil slot 
portions formed at the respective protruded pole portions and the rotation 
center. 

[0009] 

According to the structure of the above motor, since the width of 
the center portion in the protruded pole portion is made equal to or smaller 
than the width of the portion in which the coil slot for of the protruded pole 



portion is formed, it is possible to make the magnetic flux density that 
passes the protruded pole portion by magnetic force from the magnetic 
field portion smaller than the effective magnetic flux density determined by 
the width of the portion in which the coil slot of the protruded pole portion 
is formed, and accordingly, it is possible to restrain cogging force that 
occurs when the magnetic flux by other magnetic force than necessary for 
rotating the motor passes the protruded pole portion, without decreasing the 
motor efficiency so much. 
[0010] 

Moreover, a motor according to claim 2 of the present invention is a 
motor equipped with an armature wherein a magnetic field portion 
consisting of a permanent magnet magnetized into plural poles, and plural 
protruded pole portions that are arranged so as to oppose the magnetic field 
portion and protruded in the radiation direction at a specified angle are 
formed and coil slots for winding coils to the respective protruded pole 
portions are formed, wherein the end portion of the protruded pole portion 
opposing the magnetic field portion with a specified distance is formed into 
a roughly T shape when viewed from top, and the circumferential surface 
of the center portion in the end portion of this protruded pole portion is so 
formed that the distance to the magnetic field portion expands toward both 
the center, and further, the circumferential surface of protruded portions 
protruded at both the sides from the center portion is so formed that the 
distance to the magnetic field portion expands toward both the ends, and 
furthermore, the width of the arc surface at the center portion in the 
protruded pole portions is set to the length at which the arc surface is 
positioned between both the lines connecting the inside corner portions of 



the coil slot portions formed at the respective protruded pole portions and 

the rotation center. 

[0011] 

According to the structure of the above motor, since circumferential 
surface of the center portion in the end portion of the protruded pole 
portion is so formed that the distance to the magnetic field portion expands 
toward the center, in addition to the effects that are obtained by the motor 
according to claim 1, it is possible to increase the generation frequency 
components of the cogging force, therefore it is possible to improve the 
control nature of the number of rotations. 
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